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(54) DEMODULATION CIRCUIT 



(57)Abstract: 

PROBLEM TO BE SOLVED: To receive AM modulated waves of a National Television 
System Committee(NTSC) signal and a Multiple Sub-Nyquist Sampling Encoding 
'MUSE) signal and to reproduce an image signal having a stable contrast. 
SOLUTION: The demodulation circuit 100 has an automatic gain control(AGC) 
detection circuit 7 that applies detection and amplification to an amplitude-modulated 
-eception signal, receives a video signal outputted from a video amplifier circuit 5 and 
generates an AGC voltage by AGC detection, a MUSE decoder 1 1 that receives a 
/ideo signal, detects the MUSE signal and provides an output of a MUSE level 
detection signal corresponding to the signal level, and an AGC voltage generating 
;ircuit 12 generating an AGC voltage in response to the MUSE level detection signal. In 
:he case of receiving the NTSC signal, the gains of an intermediate frequency amplifier 
IF) and a tuner amplifier are controlled in response to an output signal from the AGC 
Jetection circuit 7. On the other hand, when the MUSE signal is received, the gains of 
he IF amplifier 3 and the tuner amplifier are controlled in response to an AGC signal 
rom the AGC voltage generating circuit 1 2. 
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[RfB] N T S C fl^fc^tfM U S Efl^£0 AM 

ttKiffliLfcSK 8MWi«®BS5 3^&tfl*Sti 
*«M«I*f*:£W-t\ AGCW^ot, AGCt 

MUS E«^<0«a^^<0«#U^WCj*JESLfcMU S 
E U^l/ttffllt^liiAtSMU S Ef3- #\ It, 
MUS E b^Wf ^(CISCT A G ClE^4t§ 
A C C fSEE5g£[5]g§ 1 2 fc*tt5 0 NTS C 
{gLT^§*&&fcH\ AGC«»lslK7^6om*l<l^ 

«WfT&*>ft£o — ??T\ MUS E<I^*<A*rLT<^£ 
A G CiaEEfg£lHl&g 1 2^e<DAGCttEElc<J: 




HuiEW^S-rSBfe«ffi^«:SttT. h9I2SI 2 <DgSWg*f# ' 
fSuffiUS 1 fc*a ? S3IBa2cDW»iBdWi#*««tTs WE 

sat- Kfi^o^sttMBBttMEa i mmmmrn^ 
ob«3B 2 ] mm&m^mi*. 

fiuie^ 1 feJ:a r B9f5S2 0aiH«^«:gWTJlRL, *B 

« l * m -r * . 

flBttO&HfslK. 



9-2 5 2 4 4 1 

MIES 2 <D?fe«MI-EK;j\ MUSEi^g^ 18*^2 
[0 00 1] 

BfcHU ct^WSWcti. SfffffNTSC (Nati 
onal Television System Committee) flt^$5j:tf M U S 
E (Multiple Sub-Nyquist Sampling Encoding) ftt^r 

[0 0 0 2] 

[«£*<£>&»] — »A5tC. AGC (Auto Gain Control 

[0 0 0 3] !¥*^6>fiie>nTt^AG C^iSfcU, 
3cifiAGC^$5 0 0 4li, ^IIAGC^ 
m^fc A G C@8<Di«*fxt«B7P y *BW5» 

[0 0 0 4] R Fli^A*^ I fr£A:fr2n/cg®fI 

*u «"H*nft»x okt. i f«#£ 

tT^3o h*»8B6EK 4 tt. I Ffi^t&i&u ^<D£tJ 

[0 0 0 5] 9t»T>7friE>(DymmmZ. tittl^S 
itT. AGC«i£l§!B7lJ\ $SlAGC«mo 

r. *t)S*r£ ag c«jE^m^-r^o 

[0 00 6] IF-AGC!elS8^ ACCtE^t 
^(CJSCT. I FT>>^3<DftJ»**JfflI-rsSiJ»e^I 
FC^r5g^-r£ 0 R F * AG CI3K9(i. AGC^JEO 
A^^tc/S^T, ^-i— ^-2(Otg1SS<05pJt#«:»JW-rs 
M»OTHFC*»St5o 

[0 0 0 7] A^SB^ 1 HMUS ElffeKfiN T 

s cff^ncoAM^ii^n/cfi^A^^n^^. 

[0 0 0 8] CCT\ NTSCfl^ti. ii^OB^Srt 
TOT-Hf^a V&^tC^l^^tl^m^T'feO. MUS 
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[0 0 0 9] LfttfoT, aaWi*flD«HftlilB*t4. N 

[00 I 0] 1 ¥T>Zf3&, fa-t2*5ia*?n 
/c I F<I-*§£:iifI®U ©M^iSlaiSS4(i. I vm^cDfe 

NTS C«^#W2)S*l5o 

[0 0 1 1 ] AG Cm&®&7, I F • AGC [hISS 8 $5 
&XSR F • AGCIsIB9J±. WMT >7 5 ^5tB*?n 
fcMU S EI§<7)7l/-jL;^Xtl<(iNT S CI§ 
«03*S» (H-SYNC) OU^l/3&m^»2PU^;l/4: 
JtKbT. I FT>y3fe<fetf^a— ^2<D*Hiftlt« 

[00 1 2] ^(OfUtfWlBKD^ffitCOO^T^B 

[0 0 13] — A*«ft*^LA*«^**a<ft 
0. I F7>7 p 3CDWf/cCtT(iS«JfflJT^^<^:^i:. 

[oo 1 4] B5«u nt s cm^<omm<Dm^7tt 

f>ntt^o 0 5 t^^Tc*:-? tc s N T S C J^fl-Sftf:. 

[0 0 15] 0 6«\ BSlcSLfcNT S Cfl^rgfi 
LTAGC fgBE^rtH^T £ AGC $&Es)2g 7 O«tfc*0— 

[0 0 16] fcTF. ^■^0«ri^fe<fctfffilf^^cot^T(H*^i: 
n^o C 2 4:R 2 0«f^jR«:*¥*i6MBPJlc 



(3) !$BJpF9_2 5 2 4 4 1 

[0 0 17] C0fi!aR2 0«ffi*^«-xBffii:LTS 
W-&AGCiS«JBh^>S?**Q 1 OtB^Ci:. gMR 1 

J3<ttf*-v/^>^c ncctO¥»{b?n. AGCiEi: 

[00 18] K±lc<kD, NT S CfflH§*©7K¥HJHMI 

^<Dm£wm«ct>ft*«w«tctt«yLft a g cwbe#» 
^a-^2©fu»^*ijw*n5o 

70 [0 0 1 9] 

3feffifflAGC^r^CfeV^T«, NTSCIftJifitS 
A M £r*£i£ tSclfctCiDSSnSAGCfJI 

C^JBB8©M*MItt. $564|ise cT'fc^o ) 
©TkTBHIHB** (KIT. H * SYNC) OJtttAWSV^B 
«HcTi:*cAMglH»03C»«tf#«E-rSo COfc*. 0 
7fcSLfcJ:3=6:3ltcffifliAGCIslK«rrat^ci:T. A 
G C*BE^fiSe:i:^T*So 
20 [0 0 2 0] Lrf^U MU S Eil^(C«lS'r^AM^ii 
m^ttK-rSCktCfc 0. l*3«02FSn?AGC»BE* 

[0 0 2 1] -T&^b^ MU S E^tC^TCi. NT 
S CS^O«fc5fcH«ffl<D)Bl,^PJ^4:<0AMSai»O 

AXing CWTF»!Hki»-5o COfllli, «*ffln?tttt3 
3. 3msecTfe^ 0 0£ 9. HMM5 2 06T' 
££o ) CD^U-A • ^7M^ (WTF • Pl§) © 
tbKWSt^HSHtfei/^ro^TfeSo 
30 [0 0 2 2] LfctfoT, F • Pi^^OF • Pfi 
^*T?OJt»WSl/^H«cfet^TO*AMSBIiK<OSea 

fflw#aE-rsfc«>. nt s ce-^tci»^-rsB7tc^u 

/cJ^&SASUBA G C08^l^cl^, MUSEI 
■^a«4«B\ AGCfllEEW»/?^<bbTL*5o "Tft 
FWBOWffifttf, S5i{*R 2fcJ:tMr*/<S'# 
C 2T»S«nS^»J:9 fc+^tcg^fca&lc. S7 
^Lfccfc^ftAG CttttElBTti+^ftTJIIft^fTa 
NT S Cft^tC^t-r^CD^MU S E{§ 

[0 0 2 3] A G CffiBEtO^gKi. COtEtioTM 

[0 0 2 4] #5SP3«:. ±fBOcfc-5&B3B^*#Bt-r* 
**TT*an O»«fg^kS2*0SSBL:i:tc^ffi«:W 

^rs«2owwi«*s«LTtsn-rs«^K:t. 

JO h7Xh co^®i^K±-r Set: ^RlHg=6:fflSSIslK*«« 
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[0 0 2 5] CCD$ffiXDi&<D3m*. NTSCf^J; 
tfMU S Em j %*\'ti£l,T&if%m&lc*>. ^tr^n 

* 2 n & \m&mmo n> h^x h tc -r & c t 

CO 0 2 6] 

jsi;t\ m2ow#s«jffli^i^m^-r^7 :f n-K#® 

m 1 43<fctf«2C0«l?fSiJWjl^SrS*JT. 

[0 0 2 7] 2 IBKO«n@B»:. 18*31 1 Gtt 

01SSHIs!&©«Mfc:fc^T> ««itfi¥SW\ m 1 fed; 
tfStnB^2^^H{i^«rS»TaS?L, *9BLfc*RB« 

*8tt. K«»»lfi»J»««»c:«i;T. x^7ffgo 

[0028] w^38BK£D«ngisst±. mxm 1 IBtt 
[0029] m>&m4mm(Dmm®mz. m&m2%rc 



(4) «f 9-2 5 2 4 41 
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tt. NTSCi§T*6D, 31 2 MUSE 
[0 0 3 0] 

1 0 0 OM*itl«S7a *y ^@T*fe§ 0 
[0 0 3 1] Hl«r#BgLT. OTSfelSg 1 0 0ft, RF 

ftSf -IRU *HHK»»caj«-r5^i— ^-2 
70 ^-2ft^Hl^*nfc I FM-^%ig*i-r£ I F 

7>/5^t><?)Wtfi§ (MUSEif^NTSCf 

[0032] fflnm&i ooti, <*&*Cv ^y>ys 
^e>o?*««^*sttT. sesfflA g c^as*^*? a 

G C*£?£[5]Sg7 t. l»»7>y5A^<0MUSEIf* 
«^ * ^ttlt^MU S Et^-^ (SfcliMU S E#*f 
20 *NT S Cmmc^mt^MV S E/NTSC3>^- 
lit, MUS Ef3-^* (MUSE/NTSC^ 

T. AGC«fflC«»-r«AGC«ffi»*lHiai 2t. 
MUSEfa-j^l 1 fc^ttttiSftSMU S E&ttHIJf 
tcS^T. ^ti^NTSCift^SS^ AG 
C«ftlElgS7A^OAGC«E*. MI^MUSE 
^TN&Sl&fr, AGC*EE^IhI»1 
«JE%««^rffl*-rSAGC«tftX^*y^ I 3 A 
GC«g!X^7f 1 3^&a3ASnSAGCSE©*f 
50 fftCjSCTx 1 FT>7 P 3£0fiH#^S(jai-r^S'JfflHi# J 
F C*58£T* I F • AG C[e]SS8 fc. AGC«EEOA 

wr^ummmi f cssstsR f * AGCfeigS9t 

[0 0 3 3] "T«:t>-&. *^aSOJBffiO«WlsIK 1 0 0 
C±. MU S Ef3-? (MU S E/N T S C3>A- 
^) 1 1 tftti*tSMU S Eftffii§l3j:i;u^l/fttti 

^0 [0 0 3 4] S"f v fl^tl/cWtffl^NTSCl^ 
MUSEf3-?l l^&ffl*SnSNT 
S C^mjl^^gft^T^oT. A G C^MftX-r *y 
f 13lt AGC««lslK7^e>OAGC«JE«:I F • 
AGC[E]l&8tcm*/-r£o UcidST, Ccr>^^4(C 
*Lfcfit*<DfilHlHlK2 0 0 tmmicLT, IF -AG 
ClslK8^3«fctf R F • A G C (hISS 9 ^tl-Ptl I FT 

NT S Cff^gfiLTO^^PeW, fOfif 

50 S(c«^-r^c £ifivH£T\ 
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b fc BtiMBJf £f# Set # «Tf& fc ft $ o 
[0 0 3 5] -J5T\ 3«LT^3«*ift<MU S Efl^f 
MUSEf^^l l3E)^m**nSMU 

3tt, AGClE^Sl 2^e>tfitl?n^AGCt 

e^if-ag ciHigsstcwbTai^'r^o -rat>-6. 

M U S Er3-^ (MUSE/NTS C l 
l ^6(B*?nSMU S E l/^;l/tttBf f ti, AGC1 
ffiSS^IalBl 2 1;:**). IEl»ftACC«BEfcSaft;£ti. 
1 F • AG C®&8le*fbT£B^;**l&o LfttfoT, 70 

c (Dm^mT^^m^M u s emt^^i^ 

3?*«r*P*iJ-r S c fc tfvjmt ft &o 

[0 0 3 6] fiLhlcfc?). Sfif S8MWi*#MU S E 
ffi^T*fcS«-&fe. n> h^x h<D$:feLrcM&*:mz> 20 
Cfc^Rlf£fcft&o 

[0 0 3 7] m2&, m 1 tC^b/cMU S Ef3-^ 
(MUSE/NTSC3>a-^) 1 lfecfc^AGCl 

[0 0 3 8] 0 2«r#B8bT. A G C«EE58£E]8 1 2 
C±. MU S EfiWA*?n«A*«?2 1 MUS 

&wm^mm%$ <fin\ vca t^-so 2 2 fc. v c 

A 2 2<OfcHrt*»*"t\ fflW«*J«»0**iia^-&« 30 
P-/U7^;^ (OTLPFtTO 2 3fc. LPF 

»88 ADCt9i3 ZA£.Ti/#fomkZft 

/:MU S ES§^6MUS E «^OA*Jl^rt/0««fc 

mus Efl^tfA^snTi/^cfc^tta-r^a^** 

t§MU S Et^ — ^SB*/cttMU S E/N T S Cn> 
*SS2 5 fc. MUS E^n-^gtf (MUSE/NT 
SC^y/^) 2 5^&tB*?nfcMU S E 
tUfl^tctt/SbT. /^;l/XiB^IH (PWM^P) 
P W M - A G C BE*»4 1 S A G C 2 6 40 
fc. PWM-AGCIE^T, ¥m{t?Z>££lC& 

o a g cmEE^m^-r^ l p f 2 7 fc^t? 0 

[0 0 3 9] H3ti, B2lC;SbfcMU S Er^* 
(*ft«MUSE/NTSC3>;^) 1 1 ^f^t/A 
CCtffiESKfcliHBl 2«M^t^^^^t-h 

[0 0 4 0] H3iC*5l^TajSO«^U^;1/fctt. MU 

CCT% i*a^i§U^^ "H" U^;VT'&&m 
l^fi. MU S El§AAU^;l/tf**tf-5l^S 50 



MW9-2 5 2 4 4 1 

U "M" u^;t/0«-&tt. MUS Efi^A^/^;^ 

MUS Efi#A*U^/l/3bVJxS-r# k S«'&**U 

[0 0 4 1] B3*Woy*fi§li, mZlC^LfcA 
DrJV/^— ^ (ADC) 2 4^MUSEf3-^gf (M 
U S E/NT SC3>M— *j5K> 2 5^, A G C 
£g£2 6OI!ifP<0Sipfc«:S*n*y ^M^-e&So 

[0 0 4 2] ^3*lC:fc^T. bj&^ffiJBfcte. MUS 
Et^ — ^SP (MUSE/NTSC3>/^gP) 2 5 
^5ffl*?n5MUS El^<;l/^ffim^^^UT 
MUSEl/^;l/«(Bfi§a, H3tc^LteW»cfe 

MUSE HIGH, MUSE MID, MUSELO 
WfclJttSLT^So ^tie>Oi^i, "T^T "H" 
7l/*JStt«!Sfc-r«o MUS Ef^n-^gp (MUSE/ 
NTSC3>;^gP) 2 5fc=A**n5MUSEff 
(Dm^&miCfotT, MUSE LOW. MUSE M 
ID, MUSE H I GHWC<DmT\ mk "H" 
7l/fcft&CfcT\ MUS ES^«^9Sfi«r^3KLT^ 

[0 0 4 3] 0 3 4>(C*5t^T. cjStOiSJgfctt. MUS 
E^rn — #*gp (MUSE/NTSCny/^gp) 2 5 
jfr&atfjSttSMU S E b^wmfi^tcjEbr. A G 
C«EE58£8P2 6^^m*^n^-r^— r^hk^^fc 
bfcPWM (Pulse Width Modulation) ^T5§ 0 

[0 0 4 4] CCT\ PWMiSti, MUS El°©A* 
U^;I/*>Vh s t m$ fc ^ era —t- -f Jfc# A # < ft 5 £ 3 

[0 0 4 5]i3fCfc^T, d/£<9&^fc&. AGC1 
JBE%£SP2 6fr£><DPViMfot>\ L P F 2 7tCcfcO¥rt 
Ik^n/ctgcOA G CIET^So fft^^s A G CMS. 
fg£g£2 6^&0-raL— T^Jfr&nfgfc L/cPWMiS 
t>\ L P W 7 T?¥rt<L£ nffl^» fc ft o ft fe OTS 

[0 0 4 6] LtOi^ MUSE U^;^tH®^0^-r 
MUS E{t^U^;b?bVh^l,M5fcPWM®cDT ? ^— -r*f 
ft -^titcjSbT. AGC^JE£>;*;# 
<ft& 0 cntCjSbT. ?Utf Rf^tSlggg 2 2 OftJttV. 
I F7>y3cDfim^^-^7>y^fy?ftil/^nt> 

[0 0 4 7] «~R B3*r#SlbT. tgliteJgg 100O 
ISff tCO^T£ & ECpb < t&Bjrr & 0 

[0 0 4 8] gjKrTSfc. MUS Efn-? (MUSE 
/NTSC^^-^) 1 ItfAA?ti5MUSEi§ 
CO U^l/fcl&fcM- S LTt^Cfc %f«Jffl b T . 
A G C«EE*^3t^tlS«dtfcftoTl^5 0 

[0 0 4 9] tXTTii. KW<blffll6fb<Ofe«). MUSE 
f3-^(MUSE/NTSC3>;^) 1 1 ft^&tti 
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[0 0 5 0] B$5»J t 1 tCfe^T. a j£W>«-^l^;K f 
&;b^A;b2tl£MU S Effi^l^7l/)bM£TLte«>St> 

<D^-r^o c<?)^^, ^fsij t o ~ t lowram aj& 

"H" l^;l/T&£Cfclc#j5LT* M 
USE MUSE HIGH* "l" 

U^I/fc&oTfe!)* B#59 t li^a^I§l/^;W 
{gT-T^^tC^CT. HSSUt 2lCfcVTMUSE MI 
Dfc "1" U^l/fcfcSo CtUUSCT. AGC«BE52 
±S2 6^6ffl*?nSPWMi6 (cjS<D«Jg) O-r-i 
— r-f Jtfc ^A^&ffi^&So 

[00 5 1]«fSlJt2KR, aj£<D^l^;W 
fiT-TSCfctlSCT. «fSU t 3tC:fc^T. MUSE 
H I Gmi4tt "0" L^/l^&tK MUSE MID 
0#*>< " 1 " U^UTfe^ttffifc^So 

[0 0 5 2] CfUCjSCT. AGCeffi5S£8»2 6^& 

[0 0 5 3] R$£ij t a jft<Dfi#l/^7l/tffi 

"PTSC fcJCJSUT. «FS>Jt 4lCfc^T\ MUSE L 

«\ aj£4>fi-ff U^;l»b< "L" 1^/1/ fc&scfcfc: JSC 
T, MUSE M 1 Dtf "0" l^/l/fc&tK MUSE 

tC/SCT. djS<0«» (A G CMJEE) fciMHlciieftrr 
5 0 " Ctlfc&UT. AGCSJE£<fc9*»JW*n*VCA 
2 2. 1 F7>^3, ^-TV^Oy^ >^it*D 

LT^<o 

[0054] cn6«««oy-fvo*Btatc«i;i:T. A 

[0 0 5 5] —2k WfSUt 7^&B?$»Jt 8fcAHJTtt. 
ajS<Dli#U^l/J±#HlCiSj!iDL. B$£>J t lA^HfgiJt 
6<D»Jfi8£(iiS!lc, MUSE U^Mfctti^ttgffcLT 
cntcW^LTPWM^^j.—^^hb^^fC 

[0 0 5 6] IfttfoT, PWMi^^r¥it{tbT?#e>n 
SAGCmEE^^Jt 7-P#£»Jt 8 4>JtBR8T. *18tcM 
*J>U AG CfgJEtcJ; OSflfflJSn* I F7>y3, ^a. 
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[0 0 5 7] L/c^oT, H 1 *3«fctfS2tC^brc<fc-5 

[00 58] CCT\ AGC1E^±S2 6(C*5tt^P 
WM«(03?3fe2rffifcUTtt, M-F^xTWfc:, MUS 
E U^;M£ttiiI^€: D A ^gSfgtc i07to ic g 

70 -SfM USE U^;l/«{iiM-^*S»T> ttfo-t S P w 
[0 0 5 9] 

izsmommi Lxtco&o&Wf&t-f&ct^ nts 
cfi^fe^^Mu s Em^<D&oic^ ^mmomnzm 

[02] 0 1 IC^LfcMU S Ef3- £"1 1 £>J:tf A G 

[0 4 ] 'tit%k<Dmmm& 2 0 0 0«fiR*^-r«MS 7d y 
30 ^0T*£>S o 

[0 5] NT S C«#JCJ:SAMS3HOiaS*^-r*-r 

[06] A G Clsl&©«j£*^-®BB7?&£o 

1 A^jffi^ 

2 ^zl-^- 

3 I F7>y 

4 Bfe&RftlBl& 

5 BM*Ji«£l% 
40 6 BWtm^ffi^ 

7 AGC^KlHlgS 

8 I F • AG CleJgS 

9 R F • AG C[nJSS 
11 MUS Ef^-^ 

1 2 AGCmEE»£l£lK 
1 3 AGCTOX^7f 

i o o mm®& 
200 '&%:<Dmm®2& 
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W IB 5 ? 9-2 5 2 4 4 1 



